Objective: The aim of this study was to record blood pressure in patients during their visit to a dental clinic, with the aim of identifying those who have high blood pressure and are unaware of it, as well as those who are aware of their condition but do have their blood pressure under adequate control. Study design: We designed a cross-sectional study which included 154 patients who were seen for a dental checkup at the Primary Dental Care of the Gallician Health Service (SERGAS). All participants completed a standardized medical questionnaire after measuring their systolic blood pressure (SBP) and diastolic blood pressure (DBP), which was conducted using the protocol established by the Spanish Society of Hypertension-Spanish League for the Fight Against Hypertension (HTA). Results: In 45 patients (29%), the figures for blood pressure were recorded as SBP≥140 mmHg and/or DBP ≥90 mmHg, indicating that they may have hypertension. Only 12 of them had been previously diagnosed with hypertension, but did not have their blood pressure under adequate control. The remaining 33 had no history of hypertension and were referred to a family physician, but only 19 saw their doctor; 11 of these patients were given non-pharmacological treatment, 6 were prescribed drug treatment and no type of treatment was indicated for the other two patients. Conclusions: By screening for hypertension, especially among patients who are more than 40 years old, the dentist can play an important role in the early diagnosis.
Introduction
High blood pressure (HBP) is one of the major causes of cardiovascular diseases and the leading cause of death in industrialized societies (1, 2) . As the blood pressure increases, there is a greater possibility of suffering a heart attack, heart failure, stroke and kidney disease. Each increase of 10-20 mmHg doubles the risk of cardiovascular disease in individuals between the ages of 40 and 70 years old, and whose blood pressure ranges from 115/70 mmHg to 185/115 mmHg (3, 4) . The organs most affected by HBP are the vascular system, heart, kidney, brain and eyes (4) . Consequently, controlling blood pressure is revealed as the main therapeutic and prophylactic approach for the prevention of these complications. The prevalence of HBP in Spain is high, estimated at over 30% of the adult Spanish population, with this percentage increasing significantly for those over the age of 65 years old. It is more common in women. However, not all patients with HBP are recognized as hypertensive (5) . In Spain, the proportion of patients who have their blood pressure under adequate control recording numbers less than or equal to 140 mmHg for systolic blood pressure (SBP) and less than or equal to 90 mmHg for diastolic blood pressure (DBP) while on blood pressure medication, accounts for just under 30% of the cases. In other countries such as the USA, less than 50% of patients diagnosed with HBP are being treated medically (6) . It has been suggested that taking the blood pressure and reviewing the patient's blood pressure medication should form an integral part of the clinical history at dental clinics (7, 8) . The cost of the equipment for taking the blood pressure is low (a stethoscope and a mercury sphygmomanometer or aneroid manometer) and, as it is a non-invasive procedure, it can be applied to all population groups (children, adults and seniors). An ideal program for screening HBP should not only identify cases of undiagnosed hypertension, as well as cases of patients who have been previously diagnosed, but do not have their condition under adequate control. It has been suggested that dentists should collaborate with physicians in this aim, because in most cases, this condition remains asymptomatic for extended periods of time (4, 7, 9) . The objective of this study was to take the blood pressure of patients during their visit to a dental clinic, with the aim of identifying those who have high blood pressure and are unaware of it, as well as those who are aware of their condition but do not have it under adequate control.
Material and Methods
The study group consists of 154 patients who came in for a dental checkup at the Primary Dental Care clinic of the Gallician Health Service (SERGAS) during the period ranging from January to June 2008. All participants signed an informed consent for the study and completed a standardized medical questionnaire after taking their blood pressure. The blood pressure was measured in accordance with the protocol established by the working group for the management of hypertension of the European Societies of Hypertension and Cardiology (10), using an aneroid sphygmomanometer (Minimus III Riester 1342) and a stethoscope (Fonendo T / Littman, Classic 71cm Moretti). The blood pressure was measured in a room attached to the dental office, in which the patient remained seated for 5 minutes in a quiet environment, with the arm supported on a table at the height of the middle third of the sternum. We excluded patients who had ingested caffeine within the last hour or who had smoked within 15 minutes prior to taking the blood pressure, or who had a history of consuming exogenous adrenergic stimulants. Each patient received at least 2 readings, within a range of more than 2 minutes. Values of SBP ≥ 140 mmHg and / or DBP ≥ 90 mmHg were considered to be suggestive of HBP, according to the classification of blood pressure proposed by the International Committee of Experts, which classifies blood pressure in terms of stages 1 and 2 (4). Those patients who were detected as having high readings each time their blood pressure was measured were referred to their family doctor, whom we later contacted to find out their assessment of the patients referred.
The following variables were analyzed: sex, age, body mass index (BMI: kg / m²), regular medical checks, regular blood pressure checks, family history of hypertension, salt intake, alcohol or tobacco consumption, exercise, general health status, use of blood pressure medication and oral contraceptives. The results were analyzed with SPSS software version 15.0 for Windows (Inc., Chicago, USA). For the study of qualitative variables, the Fisher's exact test was used. For the study of quantitative variables, the Student T test or the U Mann-Whitney test was used. The choice of a parametric or non-parametric test depended on whether the values of the quantitative variable analyzed showed a normal distribution, which was determined by means of the Kolmogorov-Smirnov test. A multivariate analysis was also conducted using the binary logistic regression method. A p-value <0.05 was considered to be statistically significant.
Results
The 154 patients in the study group ranged in ages between 15 and 84 years old. Among these patients, 91 (59.1%) were female and 63 (40.9%) were male. In 45 patients (29.2%), the figures for blood pressure were recorded as SBP ≥ 140 mmHg and / or DBP ≥ 90 mmHg, indicating the possibility of hypertension. Only 12 of them had been previously diagnosed with hypertension, but did not have their blood pressure under adequate control. The remaining 33 did not have a history of HBP. In 33 patients, a definitive diagnosis of stage 1 high blood pressure was made, and 12 were diagnosed with stage 2 (Table 1) . Patients with significantly high blood pressure readings were referred to their family doctor, but only 27 of the 45 were seen by their doctor. Of those who went to their doctor, 12 (44.5%) were prescribed a non-pharmacological treatment, 6 (22.2%) were prescribed blood pressure medication, and 6 (22.2%) continued with their previous blood pressure treatment, 2 (7.4%) were not prescribed any treatment, and the last patient (3.7%) was prescribed a medication that was different from the previous treatment. If we analyze only the 33 patients with pathological blood pressure values that were unaware of their potential high blood pressure condition and were referred to their family doctor, only 19 made the appointment and were seen by their doctor. Of these patients, 11 (58%) were prescribed non-pharmacological treatment, 6 (31.5%) were prescribed pharmacological treatment, and no type of treatment was prescribed for the other 2 (9.5%) (Fig. 1) .
Ultimately, 3.8% of the participants (with no prior diagnosis of HBP) were diagnosed as hypertensive and require specific pharmacological treatment. Of the 12 patients who were known to have hypertension and who were referred to the doctor, 8 made the appointment and were seen by their doctor. Among them, 6 (75%) were told to stay with the same treatment, 1 (12.5%) of the patient´s non-pharmacological treatment was intensified and the other patient´s (12.5%) pharmalogical treatment was modified (Fig. 1) .
In the univariate analysis of potential "risk factors" associated with the presence of HBP among patients with normal blood pressure and patients with HBP, only the following factors were found to be statistically significant: -Age: patients with normal blood pressure were significantly younger than those with hypertension (43 versus 54 years, p=0.001). When distributing the patients by decades of age, we see that as of the 40 year mark, the likelihood for hypertension ranges between 32% and 50% ( Table 2 ).
-Weight: patients with normal blood pressure weigh significantly less than those with hypertension (68 versus 78 Kg, p=0.001). Table 1 . Distribution of the study group according to the stage of hypertension (n= 154). SBP = systolic blood pressure; DBP = diastolic blood pressure. 
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-Heart rate: patients with normal blood pressure have a significantly lower heart rate than those who are hypertensive (75 versus 80 beats / min, P=0.02). -Body mass index: patients with normal blood pressure have a body mass index significantly lower than those with hypertension (26 versus 29, P <0.001).
-Phsical exercise: the percentage of patients with normal blood pressure who got regular physical exercise was significantly greater than in the case of patients with hypertension (41.3% versus 15.6%, p=0.001).
-Of the variables that were found to be statistically significant in the univariate analysis, and also maintained their significance in the multivariate analysis, were: age (p=0.008), weight (p=0.003), heart rate (p=0.005) and physical exercise (p=0.018).
Discussion
The prevalence of hypertension in our study (29.2%) was similar to that obtained by Tormo et al. (5) (34.3%) in a study by the Spanish cohort EPIC (European Prospective Study on Diet, Cancer and Health). The effect of the raising of blood pressure when it is recorded in a medical office (white coat hypertension) seems unlikely in our series because our results are consistent with the prevalence of hypertension in the general Spanish population, as confirmed by other studies (5). Miyawaki et al. (11) , detected a percentage of patients with HBP who were seen at dental clinics as 25.9%, compared to 29.2% in our study. If we only consider patients whose hypertension was previously unknown, the results obtained by these authors were also very similar to those found in our study (20.4% and 21.4%, respectively). Recently, Thompson et al. (12) identified only 14% of hypertensive patients among those the patients at the Department of Dental Hygiene School in Augusta, Georgia (USA), but the blood pressure readings used by these authors are not comparable to those of this series, as they introduced the concept of pre-hypertension, with a prevalence of 60% in their study group. In a paper published by Berman et al. (1) , only 13% of patients had no prior knowledge of HBP, but had readings that were indicative of HBP and were referred for medical evaluation, but found to have blood pressure within the normal range. In the present study, 10.5% of patients who had blood pressure consistent with that of HBP (and did not know it) and who sought medical treatment, were not prescribed treatment, as they were found to have blood pressure within the normal range. We also agree with Berman et al. (1) , in which 34.9% of patients referred for a medical exam by the doctor due presenting figured indicative of a blood pressure pathology following the reading at the dental clinic, were prescribed blood pressure medication, compared to 31.5% of the patients in our study.
Among the 77% of patients known to have HBP, who were referred to their doctor, no changes were made in their treatment. It has been pointed out that a high percentage of those with poorly controlled hypertension do not take any measures to try to bring their blood pressure under control, and the Spanish doctors tend to adopt a conservative attitude without making any changes in therapy (13) . Also, in terms of the percentage of the total number patients who needed medication, our figures were very similar to those found by Abbey (14) , who noted that 5% of the patients in his sample were clinically diagnosed as hypertensive after their appointment with the doctor. In our study, age appears as one of the factors directly related to increased blood pressure. This, combined with the fact that those who are elderly often present comorbidities, indicates that the sum of two factors such as age and HBP may be the most important medical risk factors in patients undergoing dental treatment (11) . As of 55-60 years of age, an increased prevalence of HBP has been observed, which exceeds 65% in those older than 60-65 years (15) . For individuals between 40 and 70 years of age, each increment of 20 mmHg in SBP or 10 mmHg in DBP, doubles the risk of cardiovascular disease in the entire range from 115/75 to 185/115 mmHg (3, 4) . Of the 45 hypertensive patients identified in this study, 28 (62.2%) were over the age of 50 years old, although the prevalence of HBP for those over the age of 40 years old presented a homogeneous distribution by decades of age. Some authors even suggest that dentists should be involved in the screening for HBP among younger patients, where the development of this disease is unusual (16) . There is a clear and positive correlation between levels of blood pressure and weight, which begins to be detected in childhood and adolescence (17, 18) . Of the 45 patients with hypertension who took part in this study, 32 (71.1%) had a body mass index (BMI) ≥ 25 (we recommend maintaining a BMI range of 18.5-24.9 kg/m2) (4) . Several population studies have indicated that increased physical activity is inversely proportional to cardiovascular mortality in the long term. The practice of moderately intense physical activity reduces the future risk of presenting HBP and its progression, resulting in a favorable effect in reducing early mortality (19, 20) . Of the 45 hypertensive patients who took part in this study, only 7 (15.5%) practiced some form of physical activity (we recommend regular aerobic exercise, like brisk walking, at least half an hour a day, almost everyday of the week) (4).
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Conclusions
The results of this study show the importance of the dentist´s role in detecting both undiagnosed hypertensive patients, as well as those who have previously been diagnosed as hypertensive, but who do not have their blood pressure under adequate control. The screening for HBP, especially in those over the age of 40 years old (especially if there are associated risk factors such as being overweight or sedentary), would enable early diagnosis of this condition, which could facilitate its control and reduce morbidity and mortality.
